Abstract. Predictions of models for the optimal allocation of time over the dive cycle for divers using aerobic and anaerobic respiration, were tested experimentally on the tufted duck, Aythya fuligula, and pochard, A. ferina. Patterns in the dive cycle were highly correlated with water depth. In both species, foraging time increased with water depth up to 3 m. In the pochard, foraging time subsequently declined before increasing again at around 4 m. Qualitatively similar patterns in foraging time are predicted by the model based on the use of aerobic and anaerobic respiration, the 'mixed metabolism' model. As predicted by this model and previous 'aerobic' models, foraging time decreased in response to increasing substrate depth (used to increase foraging costs), while surface time was not affected. Paddle rates, used as an indicator of foraging costs, however, did not increase. In response to lower water temperature (used to increase the energetic costs of both the travel and foraging phases of the dive), surface times increased as predicted, except at the shallowest depth class. The predicted relationship between foraging time and diving costs is complex, being dependent on water depth and a number of other parameters; the observed trends were non-significant. Ascent duration decreased with decreasing temperature, but descent duration did not change significantly. Estimates of paddle rates and travel speeds suggest that foraging is on average more costly than travelling (ascent and descent combined), diving costs decrease with depth and travel speeds change subtly with depth.
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The Association for the Study of Animal Behaviour
While divers are believed to rely predominantly on aerobic respiration, there is considerable evidence that they may combine aerobic and anaerobic respiration during extended dives (Jones et al. 1988; Ydenberg & Forbes 1988; Kooyman 1989; Ydenberg & Clark 1989; Croll et al. 1992; Stephenson et al. 1992; Chappell et al. 1993; Stephenson 1994) .
We previously presented models (Houston & Carbone 1992) predicting the manner in which aerobic divers allocate time over the dive cycle (see also Carbone & Houston 1994). In our companion paper (Carbone & Houston 1996), we extend this work to include the use of two metabolic pathways. The 'mixed metabolism' model assumes a simultaneous use of the two pathways. This model provides predictions for deep water dives of long duration. In this paper, we test a number of qualitative predictions from both the previous 'aerobic' and mixed metabolism models using the results from diving experiments on two species of diving duck, the tufted duck, Aythya fuligula, and pochard, A. ferina. The experiments were conducted at depths up to 5.5 m under conditions that allowed for detailed observation of underwater behaviour.
During a foraging bout, divers make repeated trips between the underwater foraging site and the water surface. We subdivide this into three periods: foraging time (at the underwater feeding site), surface time (recovery) and return travel time (from the surface to the feeding site and
